This paper describes an Oral History Project that is intended to create a mentorship program to inspire the next generation of underrepresented young people in Science, Technology, Engineering, and Mathematics (STEM). There is a need to motivate underrepresented students to graduate with STEM degrees to increase female participation in STEM fields. There is also a need for capturing the oral histories of underrepresented distinguished STEM leaders because a survey of the National Academy of Engineering database and National Academy of Sciences database shows that many of these individuals' oral history interviews are not yet archived in oral history databases, and these interviews are key pieces of our societal history. The project provides unique mentorship to the students to motivate them to graduate in STEM fields by connecting them with leaders in STEM fields and giving them opportunities to interview and collect life stories of STEM leaders. This project is organized by a STEM faculty member at an institution of higher education in the United States and the Senior Director of the history center of the world's largest technology organization for the advancement of technology. The students are U.S. citizens, which is a desired demographic and can help increase the STEM workforce nationally. The oral histories are archived in perpetuity by the IEEE on the Engineering and Technology History Technology Wiki (http://www.ethw.org).
Introduction
It is well known that women "are more likely than men to 'leak' out of the pipeline in the sciences" 1 . Women earn 20.2% of physics degrees, 43.9% of mathematics degrees, 17.7% of computer science degrees, and 17.5% of engineering degrees 1 . To encourage female undergraduate students to graduate with STEM degrees, and thereby increase female participation in STEM fields, this paper describes an Oral History project that provided female students with unique mentorship with distinguished leaders whose careers align with the students' intended careers.
The project provided unique mentorship to the students so that the students are motivated to graduate in STEM fields, while simultaneously archiving original sources that are key pieces of our societal history. There is a need to capture the oral histories of underrepresented distinguished STEM leaders because a survey of the National Academy of Engineering database and National Academy of Sciences database shows that many of these individuals' oral histories
are not yet archived in oral history databases. At the same time, the one-on-one exposure of STEM students to some of the world's leading science and engineering pioneers is designed to be a life-changing and career-building experience for female students, since an oral history consists of a recorded conversation of a "well-informed interviewer questioning an interviewee."
Interviews generated by this project are important additions to the Oral History Collection of IEEE. They serve as historical documents for future historians researching a range of important issues in the history of engineering and technology. More immediately, they fit into IEEE's interests in recognizing women's outstanding achievements in IEEE fields and in facilitating the development of programs and activities that promote the entry into and retention of women in engineering. The IEEE History Center, the IEEE organization that curates the Oral History Collection, supports these activities by preserving, researching and promoting the historical role of women in engineering. Furthermore, the strength of women's stories in the IEEE oral history collection is complemented by the presence on the ETHW of the oral history collection of the Society of Women Engineers, one of the members of the ETHW consortium. Oral histories are conducted in accordance with the best practices of the Oral History Association. This project draws on best practices from other oral history projects, such as those collected in 
Research Questions
The two research questions that the students answered with the information collected in the oral histories are "What are the factors that led to the success of these distinguished female leaders?" and "What are the most crucial skills that enabled their success?" These questions are answered by the students in the Findings section below.
Partners and Research Design
IEEE is the world's largest professional association whose technical interests are rooted in electrical and computer sciences, engineering, and related disciplines. 2 The IEEE History Center is the staff arm responsible for promoting the preservation of, research into and dissemination of information about the history of IEEE, its members, their professions, and the related technologies. 4 In our STEM Oral History Project, the IEEE Historians provide training to the students in oral history, a technique to record recollections of interviewees for posterity. [6] [7] [8] [9] The procedures in this project follow the best practices established by the Oral History Association. 8 We use the methodology of oral history because oral history is "a well-established historical technique to collect the stories and recollections of individuals and make those recollections part of the historical record for posterity." 9 As the oldest type of historical inquiry, predating the written word, oral history is also the most modern current career path flowchart that is being continuously informed by exposure to today's distinguished underrepresented leaders in science and engineering. since today it is implemented with 21 st century technologies.
The American Institute of Physics (AIP) is a federation of physical science societies. 10 AIP's mission is to advance, promote, and serve the physical sciences for the benefit of humanity. Their products and services promote the advancement of physical science through collaborative efforts and distribution of knowledge. AIP also offers student programs and promotes physics education and promotion. The Grants-in-Aid program of the AIP Center for the History of Physics supports historical research of the physical sciences. This effort supports the current oral history project.
The first step was for each student to identify distinguished female leaders. Prior to each oral history interview, Ms. Irvin and Ms. Hiteshue conducted background research and requested the interviewee's Curriculum Vitae (CV) in order to present more thorough and individualized questions during the oral history interview. Next, interview questions were drafted, reviewed, and finalized. The questions were personalized for each interviewee and reviewed by the IEEE Historian. Following changes, the participating students sent the oral history questions to the interviewee prior to the interview.
A standard set of interview components included the following sections: Introduction, Early Life/Education, Career, Awards/Honors, Gender-Related Questions, Reflection/Advice, and Conclusion. Table I (shown on the next page) shows the structure of a typical oral history interview. Excluding an introduction and conclusion, the five general sections covered in the interview are Early Life/Education, Career, Awards/Honors, Gender, and Reflection/Advice. Questions are personalized for each interviewee. Questions in the Early Life/Education section covered family background, early interests, early role models, and elementary through doctorate education. Questions in the Career section covered the general path of the interviewee's career and the projects and accomplishments in each role. Questions in the Awards/Honors section focused on specific honors and memberships in esteemed professional societies. Questions in the Gender section focused on challenges and differences that the interviewee faced due to her gender in STEM fields. Questions in the Reflection section focused on advice pertaining to the original five personal research questions and general advice that the interviewee wished to share. • Overall, what are you most proud of in your career or in your life?
• Eleanor Roosevelt once said that "the future belongs to those who believe in the beauty of their dreams." What are your goals that you will be releasing in the coming years?
Data Collection
Ms. Irvin and Ms. Hiteshue obtained a signed consent form from each interviewee and conducted the oral history interviews. Oral histories were collected over the telephone with three participants; one interview was collected in person at the Air Force Institute of Technology. Five of the interviews were conducted via telephone in a quiet space. The oral history conducted inperson was conducted in a quiet conference room and lasted approximately two hours. The audio portion of all of the oral history interviews was digitally recorded.
After completing each oral history interview, a follow-up email message was sent to each interviewee, thanked them for their participation, and explained future steps. Ms. Irvin and Ms. Hiteshue transcribed the oral history interviews to be sent to the interviewee for edits. The next steps were to obtain a second IEEE consent form and obtain institution IRB approval. Following these steps, the finalized transcriptions were posted on the Engineering Technology and History Wiki (ETHW). Table 2 lists the six interviewees, their roles, and the interview dates. 
Dr. Dresselhaus' public advocacy for women in engineering and science began in the mid-1970s, when the number of American women seeking undergraduate degrees in engineering began to rise. Recognizing this as an issue of great importance for the profession, Dr. Dresselhaus began actively speaking out in favor of women's access to careers in technology and science. Her unquestioned accomplishments in the laboratory and classroom gave her an unparalleled credibility in this national dialogue. Her 1975 article "Some Personal Views on Engineering Education for Women" (IEEE Transactions on Education) remains an immensely valuable and accurate account of the psychological and social challenges facing women in a male-dominated field. The article also stressed the critical importance of role models for women engineering students, which Dr. Dresselhaus herself has certainly served as through mentoring, formally and informally, countless young women across the United States and around the world.
The oral history interview is posted at this URL: http://ethw.org/OralHistory:Mildred_Dresselhaus (See Fig. 1 ). 
Ms. Deborah Anderson was born Deborah Ann Desch in Dayton, Ohio in 1950 to Joseph and Dorothy Desch. After briefly attending Ohio State University to study biochemistry, Anderson transferred to the University of Dayton where she dabbled in chemistry and computer science before finally settling on a major in English literature with a minor in history. Anderson's professional career includes positions as an English composition teaching assistant, a temporary UD English department position, and work as a secretary. Her achievements include having held a position on the Board of Trustees for the Engineers Club of Dayton for three years, attaining stewardship of the Joe Desch
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Findings
The students prepared answers to our two research questions, "What are the factors that led to the success of these distinguished female leaders?" and "What are the most crucial skills that enabled their success?"
In response to the first research questions, the students identified two key themes:
Themes that have emerged from these collected oral histories are the importance of selfconfidence and pursuit of opportunities as they arise. Several interviewees addressed the importance of taking good opportunities as they come, and not hesitating to pursue a career path that interests you. Additionally, one interviewee noted the importance of addressing discrimination, and choosing to be with someone who supports you and understands the requirements of an academic career. These themes are illustrated in the word clouds of each interview (Figs. 1-5) .
In response to the first research questions, the students identified the following crucial skills:
According to these successful women in STEM fields, the most crucial skills to their careers have been the following: hard work, interpersonal skills, focus, time efficiency, leadership, confidence, drive, and prioritization. All of these women have felt additional pressure to balance family and professional life, and all agree that while more women are present in STEM fields than previously, the overwhelming majority of professionals in STEM fields are male, and that this fact is not changing quickly.
Discussion
The oral history interviews impacted Ms. Irvin's outlook as she pursues a doctorate degree in a STEM field and hopes to have a career in academia. She learned the challenges of being a woman in a STEM field, but also has learned the importance of addressing discrimination. She also learned that some of the key skills which are important in a STEM field, such as confidence, focus, and interpersonal skills, and continuously attempts to improve these skills in herself for her present and future career.
The oral history interviews impacted Ms. Hiteshue's outlook as she begins her professional career as a management consultant and hopes to eventually combine technology and business later in her career. She learned that there is a balance women must find when juggling both a professional career and being a mother. Additionally, she learned the importance of women professionals finding a specialty, or niche, where they can make a passionate impact and have enough self-confidence along the way that they will be able to make that impact.
In summary, this paper presents five oral histories of distinguished female leaders in STEM fields that are now archived at the IEEE. The IEEE Oral History Collection is an important component of the activity to preserve, research, and promote the historical role of women in engineering, and the Center intends to continue to cooperate in efforts such as the one presented here.
